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Early AOFAS Takeaways on Hot-Button Issues 

Our view: We are attending the annual AOFAS meeting in Chicago. We 

provide below some early takeaways on the recent issues that have led to 

the underperformance of WMGI shares. 

Key points: 

• WMGI management lowered its 2019 Cartiva revenue guidance, 
attributing this to distributors. Recall that WMGI management missed 
2Q19 Cartiva sales and lowered 2019 Cartiva revenue guidance to 
~$30M (from ~$47M). Management attributed the Cartiva miss to 
its distributor territories, where Cartiva sales were down ~40% y/y. 
Management suggested that these distributors stopped devoting time 
and resources to the product, as they did not believe they would have 
access to Cartiva's SCI longer-term. 

• We stick by our previous Cartiva checks and have seen mixed Cartiva 
study updates thus far at AOFAS. In July 2019, we noted that our U.S. 
foot/ankle surgeon checks on Cartiva's SCI were less positive than 12 
months prior. We also discussed a negative June 2019 retrospective 
chart review published by Dr. Cassinelli and colleagues. While there 
were limitations with the Cassinelli study, multiple foot/ankle surgeons 
at AOFAS agreed that they have not been able to replicate the MOTION 
trial results. Cartiva e-posters at AOFAS were mixed (positive e-posters 
from hiss and a UK hospital but a less positive study out of Texas, which 
pointed to Cartiva subsidence over a six-month period). 

• An ex-Cartiva distributor paints a different picture than the one 
outiined by WMGI management. The recently terminated Cartiva 
distributor we spoke with did not agree with WMGI management's 
commentary on Cartiva. The distributor suggested that Cartiva sales 
in their region declined in 4Q18 and this continued in 1FI19 due to 
surgeons' concerns regarding the implant. They saw subsidence issues 
with SCI in all types of patients, not just older patients with poor bone 
quality. The distributor said that their 2Q19 Cartiva sales were ~l/5 
of their prior-year sales. At a 25% commission rate, the distributor 
was highly incentivized to sell Cartiva. The distributor noted that their 
Cartiva decline was due to decreased surgeon demand rather than 
concerns regarding the distributor's future access to the product. 

• Our checks suggest that WMGI's compensation structure was the 
main reason for the recent spike in its U.S. Lower Extremity saies 
force turnover. WMGI management noted that its higher U.S. Lower 
Extremity sales rep turnover in 2Q19 was due to its reps being targeted 
by smaller non-public competitors. Our checks suggest that its higher 
U.S. Lower Extremity sales turnover was more of a company-specific 
issue. The ex-Cartiva distributor suggested that high-performing WMGI 
reps left for higher, less complicated compensation structures (straight 
~15-20% commission rates) at competitors. The good news is that JNJ 
and SYK have moved away from a dedicated non-trauma related U.S. 
foot/ankle sales force, which should allow WMGI to backfill territories 
impacted by rep departures. 
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Estimates are proforma WMGI estimates. 
All values in USD unless otherwise noted. 
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Target/Upside/Downside Scenarios 

Exhibit 1: Wright Medical Group N.V. 



-WMGIUS Rel.S&P 500 COMPOSITE . MA 40 weeks 


Source: Bloomberg and RBC Capital Markets estimates for Upside/Downside/Target 

Price target/base case 

Our base case price target for WMGI of $24 is based on a ~4x 
EV/2020E sales multiple. Our model assumes that WMGI can 
generate 2019 revenues of ~$929M, an increaseof 12%y/y cc, 
and 2020 revenues of $1,014M, an increase of "'9.5% y/y cc. 
We assume that the company will achieve low-double-digit y/ 
y organic topline growth in the medium term and will meet its 
20%-r non-GAAP adjusted EBITDA target by the end of 2019. 
This analysis supports our Sector Perform rating. 

Upside scenario 

Our upside scenario assumes a "“A.Sx 2020E EV/Sales multiple 
and ""$28 scenario value. We model organic top-line growth 
in the low-teens y/y. We assume strong AUGMENT sales in 
the U.S. following FDA approval of Augment Injectable as well 
as strong share gains in U.S. Upper Extremities and Lower 
Extremities. Also, we assume that Cartiva grows 20%+ y/y after 
recent distributor issues anniversary. Our upside scenario 
assumes that the company exceeds its goal of mid-20s non- 
GAAP adjusted EBITDA margins by the end of 2021. 

Downside scenario 

Our downside scenario assumes a ""B.Sx 2020E EV/sales 
multiple and ""$20 scenario value over the next 12 months. We 
model organic top-line growth in the high-single-digit range y/ 
y, in line with market growth. We assume that the U.S. ramp of 
AUGMENT slows, WMGI loses share in U.S. Lower Extremities, 
and WMGI faces increased competition in the U.S. stemless 
shoulders. Also, we assume the Cartiva distribution and U.S. 
foot/ankle rep turnover issues take longer to fix. Our downside 
scenario further assumes that the company falls short of its 
mid-20s non-GAAP adjusted EBITDA margins by the end of 
2021 as management reinvests to drive topline growth. 


Investment summary 

We believe the shares of Wright Medical will perform in line 
with the peer group for the following key reasons: 

We peg organic sales growth of WMGI in the low double 
digits, above its orthopedic peers. We note that WMGI plays 
in some of the faster-growing markets within orthopedics. 
We expect the company to grow more quickly than its end 
markets. To start, we believe that WMGI should be able to 
grow its lower extremities business in the mid-to-high single 
digits over the next three years, led by continued expansion 
of the total ankle market and new product launches, but 
offset by Cartiva distribution issues and higher U.S. sales 
force turnover. Turning to Upper Extremities, we remain 
excited about WMGI's new product cycle, led by the ongoing 
rollout of the PERFORM Reversed Glenoid and continued 
adoption of the SIMPLICITI shoulder. We believe WMGI's 
Upper Extremities business should be able to grow revenues 
in the low-double digits or higher over the next three years. 

We are less optimistic on the ionger-term market 
opportunity for Cartiva's SCI in great toe arthritis foiiowing 
our recent surgeon checks, but there is stiii an opportunity 
for WMGi to expand SCI into other indications. The company 
began rolling out SCI to its 350-person U.S. sales force in 
January 2019 (rep training completed by mid-February 2019). 
Additionally, WMGI bought out Cartiva's UK and Australian 
distributors and will be going direct in these markets in 
2FI19. Flowever, foot/ankle surgeons with whom we recently 
spoke do not appear as positive on the SCI great toe market 
opportunity as they were 12 months ago. Approximately 
120K great toe arthritis procedures are performed annually 
in the U.S., representing a market opportunity of "'$400M. 
Our surgeon checks estimate that the market opportunity for 
Cartiva is limited to ""20-30% of the great toe arthritis market. 

WMGI is in the penaity box. We continue to believe that 
WMGI has the best-in-class product portfolio in extremities. 
Flowever, we stick by our recent Cartiva surgeon checks and 
believe that Cartiva U.S. distribution issues will take time to fix 
(WMGI has terminated all but one of its Cartiva distributors). 
Additionally, it will take time for new U.S. direct foot/ankle 
sales reps to ramp. Finally, WMGI's U.S. total ankle business 
grew only 5% y/y in 2Q19, and we do not believe all of this 
weakness can be attributed to rep turnover. We believe that 
the total ankle market is becoming more competitive and that 
some INFINITY surgeons have shifted to using implants from 
other manufacturers (e.g., Exactech). 
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Valuation 

Our price target of $24 for WMGI is based on ~4x our pro-forma 2020 revenue estimate. Our 
target multiple is essentially in line with WMGI'sSMID-cap MedTech peers growing low-double 
digits y/y, which are trading at ~3-5x forward EV/sales. Our proforma model assumes that 
WMGI can generate revenues of ~$929M (+12% y/y constant currency) and $1,014M (+9.5% 
y/y constant currency) in 2019 and 2020, respectively. The implied return to our price target 
supports our Sector Perform rating. 

Risks to rating and price target 

WMGI faces risks that are typical for a medical device company. The risks to our price 
target and rating include: M&A integration risk; increased competition; currency, litigation, 
reimbursement, and clinical trial risk; a prolonged economic slump (especially in Europe or 
the US); and navigating the FDA. 


Company description 

Wright Medical Group, Inc. is a global orthopedic medical device company specializing in the 
design, manufacture, and marketing of orthopedic devices and biologies products. 
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Wright Medical Group: Proforma Income Statement ($ Millions, Except Per Share Data) 



2017 


1Q:18 

2Q:18 

3Q:18 

4Q:18 

2018 


1Q:19 

2Q:19 

3Q:19E 

4Q:19E 

2019E 


2020E 

Upper Extremities 

$334.7 


$97.3 

$99.3 

$91.0 

$108.2 

$395.8 


$111.2 

$111,3 

$102.4 

$127.1 

$452.0 


$512.7 

Lower Extremities 

$286.5 


$72.2 

$75,1 

$71.1 

$93.1 

$311.5 


$86.9 

$83.8 

$74.2 

$94.1 

$338.9 


$358.1 

Biologies 

$100.6 


$23.4 

$26.8 

$27.2 

$31.4 

$108.8 


$27.2 

$29.9 

$28.3 

$33.6 

$119.0 


$125.4 

Sports Medicine & Other 

$23.2 


$5.7 

$4.1 

$4.8 

$5.5 

$20.1 


$4.9 

$4.7 

$4.3 

$5.1 

$19.0 


$18.0 

Total Revenue 

$745.0 


$198.5 

$205.4 

$194.1 

$238.1 

$836.2 


$230.1 

$229.7 

$209.2 

$259.9 

$929.0 


$1,014.3 

COGS 

$157.9 


$40.2 

$44.2 

$42.9 

$48.0 

$175.4 


$46.0 

$48.0 

$44.8 

$53.8 

$192.5 


$206.1 

SG&A 

$525.2 


$137.2 

$140,8 

$138.7 

$153.6 

$570.4 


$152.9 

$151.5 

$146.4 

$154.4 

$605.2 


$637.5 

R&D 

$49.8 


$13.9 

$14.7 

$13.8 

$16.7 

$59.1 


$17.0 

$18.8 

$17.2 

$17.4 

$70.3 


$75.8 

Amortization of Intangibles 

$28.4 


$7.1 

$6.0 

$5.9 

$7.7 

$26.7 


$7,6 

$7.9 

$7,9 

$7.9 

$31.2 


$31.4 

Operating Income 

-$16.3 


$0.0 

-$0.3 

-$7.2 

$12.1 

$4.6 


$6.7 

$3.6 

-$7.0 

$26.4 

$29.8 


$63.5 

Interest Expense (Income), Net 

$29.4 


$7.8 

$8,4 

$7.4 

$7.4 

$31.1 


$7.4 

$7.9 

$7.9 

$7.9 

$31.0 


$31.0 

Other (Income) Expense, Net 

$5.6 


$0.1 

$0.2 

$0.2 

$0.3 

$0.8 


$0,0 

$0,6 

$0.5 

$0,5 

$ 1.5 


$1.6 

Income Before Taxes 

-S51.2 


-$7.8 

-$8.9 

-$14.8 

$4.3 

$27.3 


-$0.7 

-$4.8 

-$15.4 

$18.1 

-$2.8 


$30.8 

Taxes 

$0.1 


$0.4 

$0.7 

$0.7 

-$2.4 

-$0.6 


$1.1 

$0.9 

$0.9 

$0.9 

$ 3.7 


$ 3.5 

Tax Rate 

N/M 


N/M 

N/M 

N/M 

N/M 

N/M 


N/M 

N/M 

N/M 

N/M 

N/M 


N/M 

Net Income 

-S51.2 


-$8.2 

-$9.6 

-$15.5 

$6.8 

-$26.6 


-$ 1.7 

-$ 5.7 

-$16.3 

$17.2 

-$6.5 


$27.4 

Non-GAAP Diluted Earnings Per Share 

ISO.49) 


-$0.08 

-$0.09 

-$0.14 

$0.05 

($0.25) 


-$0.01 

-$0.04 

-$0.12 

$0.13 

($0.05) 


$0.21 

Non-GAAP Cash Diluted Earnings Per Share 

IS0.22) 


-$0.01 

-$0.03 

-$0.09 

$0.11 

($0.02) 


$0.05 

$0.02 

-$0.06 

$0.19 

$0.19 


$0.45 

Wt. Avg Diluted Shares Outstanding 

104.9 


105.9 

106.1 

113.0 

127.2 

113.1 


125.8 

128.6 

132.1 

134,1 

130.1 


130.6 

Margin Analysis 
















COGS 

21.2% 


20.3% 

21.5% 

22.1% 

20.2% 

21.0% 


20.0% 

20.9% 

21.4% 

20.7% 

20.7% 


20.3% 

Gross Margin 

78.8% 


19.7% 

78.5% 

77.9% 

79.8% 

79.0% 


80.0% 

79.1% 

78.6% 

79.3% 

79.3% 


79.7% 

SG&A 

70.5% 


69.1% 

68.6% 

71.4% 

64.5% 

68.2% 


66.4% 

66.0% 

70.0% 

59.4% 

65.1% 


62.8% 

R&D 

6.7% 


7.0% 

7.1% 

7.1% 

7.0% 

7.1% 


7.4% 

8.2% 

8.2% 

6.7% 

7.6% 


7.5% 

Operating Income 

-2.2% 


0.0% 

-0.2% 

-3.7% 

5.1% 

0.5% 


2.9% 

1.6% 

-3.4% 

10.2% 

3.2% 


6.3% 

EBITDA 

11.9% 


13.4% 

12.5% 

10.6% 

18.5% 

14.0% 


16.3% 

15.4% 

12.1% 

22.8% 

16.9% 


19.4% 

Pretax Income 

-6.9% 


-3.9% 

-4.3% 

-7.6% 

1.8% 

-3.3% 


-0.3% 

-2.1% 

-7.4% 

7.0% 

-0.3% 


3.0% 

Net Income 

-6.9% 


-4.2% 

-4.7% 

-8.0% 

2.8% 

-3.2% 


-0.7% 

-2.5% 

-7.8% 

6.6% 

-0.7% 


2.7% 

Growth Analysis 
















Upper Extremities 

16.2% 


24.1% 

23.3% 

19.8% 

8.4% 

18.3% 


14.3% 

12.1% 

12.5% 

17.5% 

14.2% 


13.4% 

Lower Extremities 

0.3% 


4.4% 

8.7% 

8.8% 

12.3% 

8.7% 


20.4% 

11.5% 

4.3% 

1.1% 

8.8% 


5.7% 

Biologies 

7.7% 


-1.6% 

9.9% 

14.1% 

9.8% 

8.1% 


16.0% 

11.6% 

4.2% 

7.0% 

9.4% 


5.3% 

Sports Medicine & Other 

0.1% 


-3.2% 

-26.9% 

-9.8% 

-13.3% 

-13.3% 


-14.3% 

13.7% 

-9.6% 

-6.3% 

-5.2% 


-5.3% 

Total Revenue 

7.9% 


12.0% 

14.3% 

13.8% 

9.4% 

12.2% 


15.9% 

11.8% 

7.8% 

9.1% 

11.1% 


9.2% 

COGS 

4.8% 


10.4% 

16.0% 

15.7% 

3.9% 

11.1% 


14.3% 

8.5% 

4.3% 

12.1% 

9.8% 


7.0% 

SG&A 

3.8% 


7.6% 

10.3% 

7.0% 

9.5% 

8.6% 


11.4% 

7.6% 

5.6% 

0.5% 

6.1% 


5.3% 

R&D 

-1.2% 


11.8% 

17.8% 

16.5% 

28.1% 

18.7% 


22.1% 

27.9% 

24.0% 

4.0% 

18.9% 


7.8% 

Operating Income 

-64.3% 


-100.3% 

-94.0% 

-52.7% 

8.1% 

-128.1% 


33505.0% 

-1185.6% 

-2.2% 

119.2% 

551.3% 


113.4% 

EBITDA 

64.9% 


46.8% 

29.3% 

65.5% 

16.1% 

32.3% 


40.3% 

37.7% 

22.9% 

34.5% 

34.5% 


25.4% 

Pretax Income 

-28.8% 


-48.7% 

-37.1% 

-37.6% 

115.4% 

-46.7% 


-91.4% 

-46.0% 

3.9% 

318.6% 

-89.8% 


-1204.9% 

Taxes 

-97.8% 


-56.6% 

49.2% 

577.4% 

67.7% 

-1392.0% 


153.0% 

33.9% 

21.6% 

-135.9% 

-668.0% 


-4.8% 

Net Income 

-30.9% 


-49.2% 

-34.5% 

-34.8% 

95.4% 

-48.1% 


-79.1% 

-40.6% 

4.7% 

155.0% 

-75.7% 


-523.4% 

Non-GAAP Diluted Earnings Per Share 

-31.7% 


-50.3% 

-35.6% 

-39.5% 

63.7% 

-48.6% 


-82.4% 

-51.0% 

-10.4% 

141.9% 

-79.1% 


-496.0% 

Non-GAAP Cash Diluted Earnings Per Share 

-49.8% 


-87.7% 

-53.9% 

-46.2% 

17.8% 

-92.8% 


-546.1% 

-150.0% 

-25.5% 

64.7% 

-1273.8% 


140.4% 


Source: Company reports, RBC Capital Markets estimates 
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Required disclosures 

Conflicts disclosures 

The analyst(s) responsible for preparing this research report received compensation that is based upon various factors, including 
total revenues of the member companies of RBC Capital Markets and its affiliates, a portion of which are or have been generated 
by investment banking activities of the member companies of RBC Capital Markets and its affiliates. 

Please note that current conflicts disclosures may differ from those as of the publication date on, and as set forth in, 
this report. To access current conflicts disclosures, clients should refer to https://www.rbccm.com/GLDisclosure/PublicWeb/ 
DisclosureLookup.aspx?entityld=l or send a request to RBC CM Research Publishing, P.O. Box 50, 200 Bay Street, Royal Bank Plaza, 
29th Floor, South Tower, Toronto, Ontario M5J 2W7. 

RBC Capital Markets, LLC makes a market in the securities of Wright Medical Group N.V.. 

Explanation of RBC Capital Markets Equity rating system 

An analyst's 'sector' is the universe of companiesfor which the analyst provides research coverage. Accordingly, the rating assigned 
to a particular stock represents solely the analyst's view of how that stock will perform over the next 12 months relative to the 
analyst's sector average. 

Ratings 

Top Pick (TP): Represents analyst's best idea in the sector; expected to provide significant absolute total return over 12 months 
with a favorable risk-reward ratio. 

Outperform (O): Expected to materially outperform sector average over 12 months. 

Sector Perform (SP): Returns expected to be in line with sector average over 12 months. 

Underperform (U): Returns expected to be materially below sector average over 12 months. 

Restricted (R): RBC policy precludes certain types of communications, including an investment recommendation, when RBC is 
acting as an advisor in certain merger or other strategic transactions and in certain other circumstances. 

Not Rated (NR): The rating, price targets and estimates have been removed due to applicable legal, regulatory or policy constraints 
which may include when RBC Capital Markets is acting in an advisory capacity involving the company. 

Risk Rating 

The Specuiative risk rating reflects a security's lower level of financial or operating predictability, illiquid share trading volumes, 
high balance sheet leverage, or limited operating history that result in a higher expectation of financial and/or stock price volatility. 

Distribution of ratings 

For the purpose of ratings distributions, regulatory rules require member firms to assign ratings to one of three rating categories 
- Buy, Hold/Neutral, or Sell - regardless of a firm"s own rating categories. Although RBC Capital Markets" ratings of Top Pick/ 
Outperform, Sector Perform, and Underperform most closely correspond to Buy, Hold/Neutral and Sell, respectively, the meanings 
are not the same because our ratings are determined on a relative basis. 

Distribution of ratings 
RBC Capitai Markets, Equity Research 
As of 30-Jun-2019 


Investment Banking 
Serv./Past 12 Mos. 


Rating 

Count 

Percent 

Count 

Percent 

BUY [Top Pick & Outperform] 

772 

53.57 

215 

27.85 

HOLD [Sector Perform] 

588 

40.80 

114 

19.39 

SELL [Underperform] 

81 

5.62 

2 

2.47 
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Rating and price target history for: Wright Medical Group N.V., WMGI US as of 12-Sep-2019 (in USD) 



Legend: 

TP: Top Pick; O: Outperform; SP: Sector Perform; U: Underperform; R: Restricted; I: initiation of Research Coverage; D: Discontinuation of Research Coverage; 

NR; Not Rated; NA; Not Available; RL: Recommended List - RL; On: Refers to date a security was placed on a recommended list, whiie RL Off: Refers to date 
a security was removed from a recommended list; Rtg: Rating. 

Created by: BlueMatrix 


References to a Recommended List in the recommendation history chart may include one or more recommended lists or model 
portfolios maintained by RBC Wealth Management or one of its affiliates. RBC Wealth Management recommended lists include 
the Guided Portfolio: Prime Income (RL 6), the Guided Portfolio: Dividend Growth (RL 8), the Guided Portfolio: ADR (RL 10), 
and the Guided Portfolio: All Cap Growth (RL 12). RBC Capital Markets recommended lists include the Strategy Focus List and 
the Fundamental Equity Weightings (FEW) portfolios. The abbreviation 'RL On' means the date a security was placed on a 
Recommended List. The abbreviation 'RL Off means the date a security was removed from a Recommended List. 

Equity valuation and risks 

For valuation methods used to determine, and risks that may impede achievement of, price targets for covered companies, please 
see the most recent company-specific research report at https://www.rbcinsightresearch.com or send a request to RBC Capital 
Markets Research Publishing, P.O. Box 50, 200 Bay Street, Royal Bank Plaza, 29th Floor, South Tower, Toronto, Ontario M5J 2W7. 

Wright Medical Group N.V. 

Valuation 

Our price target of $24 for WMGI is based on ~4x our pro-forma 2020 revenue estimate. Our target multiple is essentially in line 
with WMGI's SMID-cap MedTech peers growing low-double digits y/y, which are trading at ~3-5x forward EV/sales. Our proforma 
model assumes that WMGI can generate revenues of ~$929M [+ 11 % y/y constant currency) and $1,014M (+9.5% y/y constant 
currency) in 2019 and 2020, respectively. The implied return to our price target supports our Sector Perform rating. 

Risks to rating and price target 

WMGI faces risks that are typical for a medical device company. The risks to our price target and rating include: M&A integration 
risk; increased competition; currency, litigation, reimbursement, and clinical trial risk; a prolonged economic slump (especially in 
Europe or the US); and navigating the FDA. 

Conflicts policy 

RBC Capital Markets Policy for Managing Conflicts of Interest in Relation to Investment Research is available from us on request. 

To access our current policy, clients should refer to 

https://www.rbccm.com/global/file-414164.pdf 

or send a request to RBC Capital Markets Research Publishing, P.O. Box 50, 200 Bay Street, Royal Bank Plaza, 29th Floor, South 
Tower, Toronto, Ontario M5J 2W7. We reserve the right to amend or supplement this policy at any time. 
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RBC Capital Markets endeavors to make all reasonable efforts to provide research simultaneously to all eligible clients, having 
regard to local time zones in overseas jurisdictions. RBC Capital Markets' equity research is posted to our proprietary website 
to ensure eligible clients receive coverage initiations and changes in ratings, targets and opinions in a timely manner. Additional 
distribution may be done by the sales personnel via email, fax, or other electronic means, or regular mail. Clients may also 
receive our research via third party vendors. RBC Capital Markets also provides eligible clients with access to SPARC on the Firms 
proprietary INSIGHT website, via email and via third-party vendors. SPARC contains market color and commentary regarding 
subject companies on which the Firm currently provides equity research coverage. Research Analysts may, from time to time, 
include short-term trade ideas in research reports and / or in SPARC. A short-term trade idea offers a short-term view on 
how a security may trade, based on market and trading events, and the resulting trading opportunity that may be available. A 
short-term trade idea may differ from the price targets and recommendations in our published research reports reflecting the 
research analyst's views of the longer-term (one year) prospects of the subject company, as a result of the differing time horizons, 
methodologies and/or other factors. Thus, it is possible that a subject company's common equity that is considered a long-term 
'Sector Perform' or even an 'Underperform' might present a short-term buying opportunity as a result of temporary selling pressure 
in the market; conversely, a subject company's common equity rated a long-term 'Outperform' could be considered susceptible 
to a short-term downward price correction. Short-term trade ideas are not ratings, nor are they part of any ratings system, and 
the firm generally does not intend, nor undertakes any obligation, to maintain or update short-term trade ideas. Short-term trade 
ideas may not be suitable for all investors and have not been tailored to individual investor circumstances and objectives, and 
investors should make their own independent decisions regarding any securities or strategies discussed herein. Please contact 
your investment advisor or institutional salesperson for more information regarding RBC Capital Markets' research. 

For a list of all recommendations on the company that were disseminated during the prior 12-month period, please click on the 

following link: https://rbcnew.bluematrix.com/sellside/MAR.action 

The 12 month history of SPARCs can be viewed at https://www.rbcinsightresearch.com . 

Analyst certification 

All of the views expressed in this report accurately reflect the personal views of the responsible analyst(s) about any and all of 
the subject securities or issuers. No part of the compensation of the responsible analyst(s) named herein is, or will be, directly or 
indirectly, related to the specific recommendations or views expressed by the responsible analyst(s) in this report. 

Third-party-disclaimers 

The Global Industry Classification Standard ("GICS") was developed by and is the exclusive property and a service mark of MSCI Inc. ("MSCI") and Standard & Poor's Financial Services 
LLC ("S&P") and is licensed for use by RBC. Neither MSCI, S&P, nor any other party involved in making or compiling the GICS or any GICS classifications makes any express or implied 
warranties or representations with respect to such standard or classification (or the results to be obtained by the use thereof), and all such parties hereby expressly disclaim all warranties 
of originality, accuracy, completeness, merchantability and fitness for a particular purpose with respect to any of such standard or classification. Without limiting any of the foregoing, 
in no event shall MSCI, S&P, any of their affiliates or any third party involved in making or compiling the GICS or any GICS classifications have any liability for any direct, indirect, special, 
punitive, consequential or any other damages (including lost profits) even if notified of the possibility of such damages. 

References herein to "LIBOR", "LIBO Rate", "L" or other LIBOR abbreviations means the London interbank offered rate as administered by ICE Benchmark Administration (or any other 
person that takes over the administration of such rate). 

Disclaimer 


RBC Capital Markets is the business name used by certain branches and subsidiaries of the Royal Bank of Canada, including RBC Dominion Securities Inc., RBC 
Capital Markets, LLC, RBC Europe Limited, Royal Bank of Canada, Hong Kong Branch and Royal Bank of Canada, Sydney Branch. The information contained in this 
report has been compiled by RBC Capital Markets from sources believed to be reliable, but no representation or warranty, express or implied, is made by Royal 
Bank of Canada, RBC Capital Markets, its affiliates or any other person as to its accuracy, completeness or correctness. All opinions and estimates contained in this 
report constitute RBC Capital Markets' judgement as of the date of this report, are subject to change without notice and are provided in good faith but without 
legal responsibility. Nothing in this report constitutes legal, accounting or tax advice or individually tailored investment advice. This material is prepared for general 
circulation to clients and has been prepared without regard to the individual financial circumstances and objectives of persons who receive it. The investments or 
services contained in this report may not be suitable for you and it is recommended that you consult an independent investment advisor if you are in doubt about 
the suitability of such investments or services. This report is not an offer to sell or a solicitation of an offer to buy any securities. Past performance is not a guide 
to future performance, future returns are not guaranteed, and a loss of original capital may occur. RBC Capital Markets research analyst compensation is based 
in part on the overall profitability of RBC Capital Markets, which includes profits attributable to investment banking revenues. Every province in Canada, state in 
the U.S., and most countries throughout the world have their own laws regulating the types of securities and other investment products which may be offered to 
their residents, as well as the process for doing so. As a result, the securities discussed in this report may not be eligible for sale in some jurisdictions. RBC Capital 
Markets may be restricted from publishing research reports, from time to time, due to regulatory restrictions and/or internal compliance policies. If this is the case, 
the latest published research reports available to clients may not reflect recent material changes in the applicable industry and/or applicable subject companies. 
RBC Capital Markets research reports are current only as of the date set forth on the research reports. This report is not, and under no circumstances should be 
construed as, a solicitation to act as securities broker or dealer in any jurisdiction by any person or company that is not legally permitted to carry on the business of a 
securities broker or dealer in that jurisdiction. To the full extent permitted by law neither RBC Capital Markets nor any of its affiliates, nor any other person, accepts 
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any liability whatsoever for any direct, indirect or consequentiai loss arising from, or in connection with, any use of this report or the information contained herein. 
No matter contained in this document may be reproduced or copied by any means without the prior written consent of RBC Capitai Markets in each instance. 

Additional information is available on request. 


To U.S. Residents: 

This publication has been approved by RBC Capitai Markets, LLC (member FiNRA, NYSE, SIPC), which is a U.S. registered broker-dealer and which accepts 
responsibiiity for this report and its dissemination in the United States. Any U.S. recipient of this report that is not a registered broker-dealer or a bank acting in 
a broker or deaier capacity and that wishes further information regarding, or to effect any transaction in, any of the securities discussed in this report, shouid 
contact and piace orders with RBC Capitai Markets, LLC. 

To Canadian Residents: 

This pubiication has been approved by RBC Dominion Securities inc.(member ilROC). Any Canadian recipient of this report that is not a Designated Institution in 
Ontario, an Accredited Investor in British Columbia or Alberta or a Sophisticated Purchaser in Quebec (or similar permitted purchaser in any other province) and 
that wishes further information regarding, or to effect any transaction in, any of the securities discussed in this report should contact and place orders with RBC 
Dominion Securities Inc., which, without in any way limiting the foregoing, accepts responsibility for this report and its dissemination in Canada. 

To U.K. Residents: 

This publication has been approved by RBC Europe Limited ('RBCEL') which is authorized by the Prudential Regulation Authority and regulated by the Financial 
Conduct Authority ('FCA') and the Prudential Regulation Authority, in connection with its distribution in the United Kingdom. This material is not for general 
distribution in the United Kingdom to retail clients, as defined under the rules of the FCA. RBCEL accepts responsibility for this report and its dissemination in 
the United Kingdom. 

To German Residents: 

This material is distributed in Germany by RBC Europe Limited, Frankfurt Branch which is regulated by the Bundesanstalt fur Finanzdienstleistungsaufsicht (BaFin). 

To Persons Receiving This Advice in Australia: 

This material has been distributed in Australia by Royal Bank of Canada, Sydney Branch (ABN 86 076 940 880, AFSL No. 246521). This material has been prepared for 
general circulation and does not take into account the objectives, financial situation or needs of any recipient. Accordingly, any recipient should, before acting on 
this material, consider the appropriateness of this material having regard to their objectives, financial situation and needs. If this material relates to the acquisition 
or possible acquisition of a particular financial product, a recipient in Australia should obtain any relevant disclosure document prepared in respect of that product 
and consider that document before making any decision about whether to acquire the product. This research report is not for retail investors as defined in section 
761G of the Corporations Act. 

To Hong Kong Residents: 

This publication is distributed in Flong Kong by Royal Bank of Canada, Flong Kong Branch, which is regulated by the Hong Kong Monetary Authority and the 
Securities and Futures Commission (SFC) in Hong Kong, RBC Investment Services (Asia) Limited and RBC Global Asset Management (Asia) Limited, both entities 
are regulated by the SFC. This material is not for general distribution in Hong Kong to persons who are not professional investors (as defined in the Securities and 
Futures Ordinance of Hong Kong (Cap. 571) and any rules made thereunder. 

To Singapore Residents: 

This publication is distributed in Singapore by the Royal Bank of Canada, Singapore Branch, a registered entity licensed by the Monetary Authority of Singapore. 
This material has been prepared for general circulation and does not take into account the objectives, financial situation, or needs of any recipient. You are advised 
to seek independent advice from a financial adviser before purchasing any product. If you do not obtain independent advice, you should consider whether the 
product is suitable for you. Past performance is not indicative of future performance. If you have any questions related to this publication, please contact the Royal 
Bank of Canada, Singapore Branch. Royal Bank of Canada, Singapore Branch accepts responsibility for this report and its dissemination in Singapore. 

To Japanese Residents: 

Unless otherwise exempted by Japanese law, this publication is distributed in Japan by or through RBC Capital Markets (Japan) Ltd. which is a Financial Instruments 
Firm registered with the Kanto Local Financial Bureau (Registered number 203) and a member of the Japan Securities Dealers Association (JSDA) and the Financial 
Futures Association of Japan (FFAJ). 
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